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(54) CHARGING DEVICE AND ELECTROPHOTOGRAPHIC APPARATUS USING THE CHARGING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a charging device which has 
high charging performance to an object to be charged having a 
photoconductive property and reduces the quantity of a discharged 
product such as NOx and an electrophotographic apparatus using 
the charging device. 

SOLUTION: An electron discharge element 14 arranged oppositely 
to the object 10 to be charged has a semiconductor layer 16 having 
an energy band gap of >3.60 eV or <1.30 eV, a thin film insulation 
layer 18, a thin film electrode 20 formed on the surface side of the 
layer 18, and a substrate electrode 22 formed on the rear side of 
the layer 16. In the case of applying plus voltage to the electrode 20 
by a DC power supply 26, accelerating electrons injected from the 
electrode 22 into the layer 16 on the layer 18 having high field 
strength and directing the accelerated electrons to the object 10 
through the electrode 20 acting as a tunnel, bias voltage from a bias 
power supply 28 is adjusted so that the kinetic energy of electrons 
becomes <24.3 eV. \l 
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SfMf 14 11 3. 6 0eVaiA>l. 30 eV 
&2 2 fc Sr*LTV^S 0 tit, etc*!?* 

20 puma 
2 2 **** 
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1 4 



o«H] 

2 ] «-¥-flcflu*^d» bi&as $ ft* m^-i- J: o 

HulB«^ftitS§»^^ HttlBS*«fls: tlfl^o X Sfcffi £ ft 70 

fcm^oili&^A^—a^ 4. 3 ev*»tfes:i: 

**«fci-siiMt!i6«. 

»*snriitriB«w*(fr«rHBWi-s r. t as«fwaft-c*3 

BUlB^jfefetH*^^, 3. 60eV'£i±Xttl. 30 e 

7 ] »#gc i 6 ^rftjwcefcowm 

p -fc * lc J: o T «rtE»flc±lclMfc*a«rm^Jl»«-e 
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2 

1 0 ] ^ra^flgI?rffi^^tT-?S 
/^5 2 4. 3 e V^fcSIt^SttStf 

i i ] 9 xte i o iciafcow^XK 

tflK SftTi^a r. k Mi: -ram^f ^JMS«. 

i 2 1 «*3j 9x«io ke«0>«^K3£ 
i 3 ] »3R3S 9 Jbm i 2 ^v>i-ft^^is*o 

±Jd*fltStbTJ3 9, BftlB*ltttSftft:i:fflffif|:^iStti 

[n*9i 4] m^m9Jbmi 3ov>f^i:«5«ro 

S i tf>*ift> 3£tMcC. S i R&G e GMfc-frttOV^JX 
A^ffiffl $ ftT v * £ r fc i 1" 5 m^Kieg 

Pt, I r, RhSt/Ru^ (OTB*ff©*A, & 

±4 0 n m»TTfcK i fe»t i: t5 WWJSt, 
1 8 ] ff*^ 9 7!?M 1 7 OVN-f ft^Cie^CD 
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(3) 

3 

im&m 1 9 ] t»#gi 9^11 8 <D^-rti^\zm^<o 

2 0 ] -i(i**9 72rs; 1 9 <Dv*rftMce«<o 
[0001] 

[0 0 0 2] 

^H±3 0»eVHJ:-efe5fc«), «WMBfc.J: t) 
ftft^dSWKi-S-t^J: NO 

[0003] ^Sgll^tts^^y^itt, JL^ 

[0 0 0 4] KT, ttsKo^mKHa^tixSrfflv^m 
t*<*U« Si^Tv^s»m**o1IFmHi■e«>S• ua> 

J: 5 aVi'K** D-^^m^M^ 

[0 0 0 5 ] IP*>, - 11419 2^m\^ 50 
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4 

^M^SN^ 0~5 0 * * n ><7)y-f -VSr/BV^ik 
[0 0 0 6] ^ITs ^^^RfcJW^OflMlW:* 

yf idS^p^k C £ *6 , jfrf* 

[0 0 0 7] Sfc, o-^flfUKBte, *<tt»BBBB5 
6- 9 1 2 5 3*^WC«Jg*n, 5ft^lCl*5VN-Ct. ffi 

[0 0 0 8] ^7 V»*3l6«tt, #^BS 55-2 

9 8 3 7#4**fc^«ftJBa*a>S Q U&*U Z<D?7i/ 

[ 0 0 0 9] ft«|i|B^t5i»ff«61*±, *< tt* 
PS5 4- 5 3 5 3 7 ^ ^fc, WR 

¥5 - 9 4 0 7 7*^«, #i¥6-7 5 4 5 7^ 
» v ^IB¥9- 2 4 4 3 5 0*^«, #i¥9- 11 5 

6 .4 6 *45t«. 8-203418 

VNT t > ^iS^tuTV^S <> MM#l?5-9 4 0 7 7 t 

5 4 5-7#^«»ctt % *«S£«i:4WB»»:i:wmiH!«r5 
0 0 — 3 0 0 0 tJim\z.®fe1rZ>Z ttcj: t) % t>« 

9-244350 SttWR±oSrtM; 



-3- 



ffl¥9 - 1 1 5 6 4 6-©-^«tctt, 

[0010] * fc, S#Hf?¥- 8-203418 f^HlC 

hnyu* *yfe 5 fcsm^fttti*-?-* 

t?»4lcBB $ *r ^IHfr ± icNMfe «r»rt1" 6 

fcv*5*Afc#i,-o^a. s/c, 

[0011] 

m^gs.^^i^^ffiv^fcm^¥S^s^-*5v^-c^is no* 

a=VB /VA 

VB : XitfittB J: 9 Ht Ltttffl#0«iet 
[0 0 16] El 17 (b) fcL^£itS.fc 51-* If 

j3 = (a • VA ) /VB 
flU a : 40 

va : ^smtetf AlcJ: 5iMSL^8f«#©tfl: 
VB : «ffi«fcW-BfcJ: 9jBfiUfc*»«flc©«tt 

[0019] ^u, ^w«t5ia-r*^*«g$e 
[0 0 2 0] CL^fcfcu *mS6Eo«^»m 



(4) #12 0 0 2- 1 7 4 9 4 3 

(5 

[0 0 12] *i"C*8»f4, ±IBO*«*r*PRi-5fc 
MtTs NO x «<O»tt£-j«tt0{& 

[0 0 13] 

[0 0 14] r«#«tfwjlfe«flttB«oft 
*>. H17 (a) ^*Six6J:5*w % *Wm*6 0OH 
■y^FS^S 6 2l:J:otSa^ ^fclS^mfr 6 0 (D^m 

£\ Bf«gspatt. ftO (1) aS-Ca^ixS. 
[0015] 

(1) 

[00 17] C^UTs 3Dt!7^tMSS6 2{Cj; 
oTfflr«$ttfca#«#:6 0 (Z)tfi^®f fitfAlrffl 

0$rMt«^)M1^6 0<D®ffi^r^®mfttfB$: 

fflv^si£Lfc»g\ 3te«s&*/3W:, #:<7> (2) 5£-e* 

[0 0 18] 



(2) 

[0 0 2 1 ] -Ocfc9l-l»*35l^S^mSfit-*3V^ 
[0 0 2 2] B*3S2»C«S«F«»««x 
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7 

oX»Hl**b5« : ?oaitt3:*^*-* J 2 4. 3eV^ 
[0 0 2 3 ] ^(7>J:9^ft^^2^«5^mSS^^VN 

r-tt, «^ftw*^*^»flr««:^rpjd^ r Settle tbs 

W^OSHtt^A^— AS 2 4. 3 e V5feSt-efcS^ fc I- 
[0 0 2 4 ] »Jfr« 3 «rF"i& 

[0 0 2 5] rm^»ffi*^<&«^ftffl« 

plcfeH^So EP^, Hjl Sfc^Stb* J: *^ 

8116, MRfettfrJI 1 8 , &tf MK«tK 2 o ftsjOliz: 
9§ ^ftfcBffBBM I S (Metal Insulator Semiconducto 
r ) ^^K*«fcfcL"08tK *^¥*fc«1BWB 1 

6 tnmmm2 o ^rn^i, &ftft<z?i£9Kgi»bmai2 

[0 0 2 6] ^tt, ::0iEaHMWm2 6lC«toX¥ 

wmmji i e t sums 2 o toMicBff*oiaaL«jE 

asSiSoSftSi:. f»*ttRli6^7x^;i|SttiS 
- tit, «^»W*^©*fflHc»WSftSo 

[0 0 2 7 ] 9 trSpagjfe3»*S 1 8td*5tt5®te 

[0 0 2 8 ] t:6t\ mi 9ici^^^o J: 5 tc N 
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<? 

Vfttnm 1 6 <7>«^-»ttl«*ffi»- 3 »5cft<fclMPB)DXSr 
lit, »»4?L2 4fe*ti!ti-«i:#^ s ro»*ffl*7L 
2 4 SBMil-ilWfciltfSlS^ttz 5 

«r»flti-5. BP*>, 1 6<7)t^ai«® 

70 [0 0 2 9] :©*MttO**#»»Il7© 

W(cffit^S*«ott2 5rtSr**-*-5iMb*d»e>4* 
»HHftl»ft» 1 9 *r*«i-<b. MM, r <D0?LK*feo¥. 

©***tt»Ii 7s ^rO»*ffl*?L 2 4 ^b^St-ifc 5 ? 
trtwMtfS 2 5rtSr**-rs»IK3f6»#«l 

9, Rt*|*M*«2 1 **fe*3MI S^tf— K*3t* 

[0 0 3 0] ^Lt, mi 8fc***bS*frfcRI*»-b 

Jl 7 1 9 2:OPQ^iCXBtt«aR2 6M«fco 

8111 7*ro7x;u^fi»tf e" tiK W&<D 
ft2 5rt4r**i-5»Ki(6*»:« 1 9Srh^^b"C» 

[0 0 3 1 ] BP*j, ^(Ot^Of^ e" It, 

y w hpy«lti2 i d^bmiF-lftffl*^^ 

[0 0 3 2] ^Ci^b, ^Mfe^ 
[ 0 0 3 3 ] r<7>J: 5^f»*«3lC«5#«S«^V> 

50 ^tbSip^mat^^^^-cvN^c tt- r.f^J: 
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(6) 



[0 0 3 4] »*«4*C«5#1l:S«tt, ±BB<E> 

»*a3»c:«5»«K1t^S3V^'C, ft^»tti*^ofirF 

[0 0 3 5] :^ 9 (c:ffl|*:gi4{r«sW«3£«^*3VN 

LOO 3 6] It3ft35 5l:«5»|8»lt 

4. 3 e V*«-CfoSCl^Sr«F»^1-5o 
[0 0 3 7 ] 9 tcM*«5-l£ffiSffi«£Kl£^ 

h • c/X = 1 . 6 0 2 X 1 0" 1 



20 02-174943 



10 



) 



c) 



{IU h= 6. 6 2 6 X 1 0- 3 4 (J • 
c = 2. 998X10 8 (m/sec) 50 
[0 0 4 2] fit, /^K^y^EgiiS 
3. 60eV£ilXHl. 3 0 e VOTi^9»5rl 
a-Ti^Wffi: L-Tte. ^Jx.«S i , Ga, In, A 

K As. P. Sb^<7>||| B—VI Bm7tm<Dmfc, 

[0 0 4 3 ] £fc, W^.a^^-V^^KOai^yu*— 
SrTkSBIftL^tOttA^W-T-afP* (NEA) tr^i" 

[0 0 4 4 ] M#*7l£«SWM*«tt, ±IB<7> 



[0 0 3 8] »*«6l^«5W«3SWis JblBO 

3. 6 0 e V£A-LXtt 1 . 3 0eV^TOx^;l/^ 

[0 0 3 9] r<Oi:5t-tB*«6Jc«^W«S«^*5^ 
-Ctt, m-T-tttH*^K:3. 6 0 e VBJLbXttl . 30 e 

nmi^ 9 0 0 nmlllSi-C^afi^Jfi^ffl^tti*^ 

[0040] r m^-ikmm^m^^tix 

VN^^^x^/u^-Ay K^-y 77 B E g ( e V) t 
$:ctU T^^SSc&hfcl-S*:. &<Z> (3) sUd 

[0 0 4 1 ] 

9 Eg (3 

[0 0 4 5] roi ?\zf&-#i%7\z:&z>m&a£mz&\,* 

[0 0 4 6] M^4(8^&«miB11M:, -t«Etf> 

ff*3Sl~7^#S««^S^*5^T^ «^36kBB*^i 

[0 0 4 7 ] ^(DJ: 5l-W^«8^6mm^S»-*5V> 
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[0 0 4 8 ] 3|5ftS9l:«S«fW81tt^ * 

E««:±^Bi4fc»«;«r*«T-*Kai11-e*>oT, 

[0 0 4 9 ] /^^HT\ rn^-^K^nir^j 
LtH i-;uD~*£^&#£-f St>o N 

[0050] wm»fao«^-»tti*^fi, *t< 

C NT (Corbon NanoTube) 20 

(spindt) S^»^ftW*^<E>ffil^ tf#bx*^ 
ffi**M«ffi (Metal) . (insulator) , 

(Semiconductor) o80H»3t^6>4SM I S 

[0 0 5 1 ] tU, £^t*#«9te«S«^*Jt&ll 
fc*3Vvttt, COM i slo^ftitiif^U « 50 

(nBWZ%rtM^t^^&m*#l>X&v), FED (Fi 
eld Emission Display) <Dft&\z.&\,*X\^ ^b°^h^ 

[0 0 5 2] £fc, r.O»#*9fc«5«^«SS«lfc 

1\ SttW«o»^^ov>-C«T^«ttW1-So MI SI 
m#t-*t b T SrPj&sffi A £ tu £ C fc J: 5 - 

[0 0 5 3 ] #^T\ #1£^moia^ov^J^T^ 
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fcfc, NOx©384lii<4v^, 
[ 0 0 5 4] ifc^j/^fcBBLTfc, I- J: 

*»-T-0«Hi^*^^f— tt8 eVT^^ 
[0 0 5 5] CO«t9t-»**9«-«Sm^»3£«^ 

*3v>Ttt, mi s®o«^fttti* J F-£JHi/\ comi s 

/u^2 4. 3 e v^atfes': ttct 19 % wjEtaai 
m^^^m^tUx tyy^NOxrttM^^ 

[0 0 5 6 ] f**Sl ott:«S«rF^XS«rau 

^^Ojlib^^A^—a* 2 4 . 3 e V^l?fo5C £ £r 

[0057] fejs, #«»«om-7-»a*-?tt^ < 

tc N Htf-tf h x*A^t6fcl»IiWWi (Metal) , Jfiikff 
H (Insulator) . (Metal) ©S|Jl'*3td^fe4 

6M I MlOt^tilif I^Ulff^Wb ??^0 

^i&mi-£M I MS^I^gtttiif^fcSo 

[0 0 5 8] ^fc, :(DB*5i oKHSSfK-T-WSl 

®^^joV^■Cfi, COM I M^om^^fcfci^^Sr^^ 

moj»#S:g*t«v>^v>5#»«:*b-C*3 9, FEDO 
50 #I^;L:io^-m N ^tVM(7)i;?}:il^^Iit 



(8) 

IS 

£>S e 

[0 0 5 9] j§=*: N r<D»#qil oiif^i^^sie 

*tt»tl<o^i-fr^rov^T«T^c:RMi-6. mim 

[0 0 6 0] ^^m^>^l-ov>T^T^ 

4. 3eVt*fo^ Mf^^-^^^gf 
fcSfcfc, NOxOSttt4<4V\ 

[0 0 6 1 ] tWyciU^, if^ia^S 

So let, «^»u* j F-^?>oikaim-T-^*^*-- jo 

m}*fflm&Qmi,X^±\t\ ffUXmCU, ffi^ 

[0062] z(D£o\zm*mi oi^5>t^?sga 

^-^2 4. 3 e vmffi-T?hZ>Z.b\z£ ?) % ffiEEm 
[ 0 0 6 3 ] 1 1 
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74 

So 

[0064] ^<D£?\zm*mi 1 lC«S*^^JtSS« 

So 

[0 0 6 5] *fc, 1 2 l:ffidtf7Xilil»:, 

±iBit*3j9Xtti o^&zm^^nmw^&^x, * 

[0 0 6 6] -S«^lf?SgS{i, 1"* 
U .3EtcttB«(*:±^r.C!>lMft«re*i-5Xa«:ttSii 

[0067] la»u; ^JitfMi s^^mT-^tts^-?-^ 

li, ^EE^BIJDDI- J: oT E L (Electro Luminescence) 
[0 0 6 8] Z.<D£?\^m*mi 2l:ffi5« : r?*Si 

e> x ft $ ix-c-WMW* & c t ^««g £ v * 

[0 0 6 9] SfcffSiWXIMtt, 
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(9) 

15 

[0 0 7 0 ] 5 l 3^«S«-7-W»« 

[0 0 7 1 ] 1**311 4 Cf^Sf^ESIH 

[0072] -^:^cm J F•^Sg®^F k 3^^-^v^T^, h 
fee, coifcr±«^ikm»ttos(s<bt-o*dS5 0 

[0 0 7 3] r.^^*t IT, «3ft* 1 4 ^61^-?! JO 

[0 0 7 4 ] 1 5 ^«sm-=F-*K38«tt. 

^oMMOtTHi LT, C W-tJO-) S i 

[ 0 0 7 5 ] r.coj: 9 i^tf*^ 1 5lc«51f?»Sl 
U SiC. SiGe, SiGe C*#*if *>;h,£ 0 -t 

l-c, d^o^-et^ sictttfflta^t^tticff 

[0 0 7 6] ^/c, 6td«S«^KfiBttx 5C 
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7(5 

(A) s Pt . I r My^l , Rh (n 

v>£A) ^Ru (;U^jzr> jU) 0>Hifl£ x Z*V<bC9#{fc 

[0 0 7 7 ] Al (TA^~£-M , Fe (ft) 
JDKH fc fc *™a#ttoa«FSE{b«riB < - k 

[0 0 7 8] I^Wtt, 1 6 1^5^1 

T\ Au, Pt, I r, RhMRu^i^, wHb^ 
?tii>*&&.m-i-Z>Zk\zJ:*) s m^iti^^^^Ufc 

r, Pt I r, I r02«WbW e 
[ 0 0 7 9] 7Ul«*«-f-»SS«tt, 

V>T. «^Jfem*^^H«IBf*l!l1tffi^Kffd5, 2 0nm 

[0 0 8 0] _h|EM*^l 4 fcov^OtftW^-**:.!: 

fee, :o:^ilfWtt^i^/^5^ o - 
»*#lcte(tS«^*«Wtffc^«^*ffl*^^^bK: 

[0081] mrait, 1 7 iifsi^R 

[0 0 8 2 ] «#gU 8 Cf^lfW^Sii, 

-LBi»#*9-i 7<^v>-r^ic^5m^^^st-*3 
[0083] ci tD«t 8^#^>mT-^Ksm 
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(10) 

17 

m^co i <@ B fc 19 0>aMKN** A^- t *?MtffctHtt £ S: 

fiicfc h- &m£/&&> fc fc * 5 W St 3 

[0 0 8 4 ] M#9l9i:«5tf?K6Bt 
±fEfll*35 9-18 ov^*b3&»fc«5«-^*KSS1I^*3 

[0 0 8 5] JiEW^^QtwOV^-CoRBi-CSfi^fcJ: 5 

WZ. i oT^m^tr 9 tfrfrtt^j/^N O x 
itnct^lt^^ Ld>U 

K7««ll^l 0 a t^Jjttii*f 1 4(Om\Z 
[0 0 8 6] *1lf*«:^TBD*ttO»fr^*5V^r 20 

[0 0 8 7 ] w^C*f Lt, f**3S 1 9 l^^t^^I 
[0 0 8 8 ] £fc, H*«2 0C«6»?KBBt 

[ 0 0 8 9 ] r©J:5»w1l|*qi2"0lc«s«^*JtK« ^ 
[0 0 9 0] 

[0 0 9 1 ] El l I^$^«t9^, 
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2#ttttfc*L-CV^ B 

[0092] oMWftu-c. mT- 

m^^Fl 4*>^*/i'*— /^K^'^Eg^3, 6 0 
eVJ^_b, Xttl. 3 0 eV&TlwftfciSfcBffSE©* 

*fls*tw* i 6 &tfttaaeiK4:ji i 8 £ jyi u 

i o ^»^i-S»BI»6l»#a l 8 oa*BflSfci»JR 
m^2 ods^^tu. l 6 0>KEfl!lt;iS« 

m^2 2asfl2jS£*vO^Ml s ^t- KIMfcfcL 

0. ffKfelftftJI l 8, Rt*¥*tt*t»JB 1 6 

&2 2±^Jf £HTi^5M I saott^-StaSI^-Cfo 

So 

[0 0 9 3] (Hi (-^£;ft>5 <fc 9 l--. CL<£>MI S 

1 4 0«Mm^ 1 8 1 0 SSOli 1 2 £ tf> 

[0 0 9 4 ] ifc*5, m^Skffl*^ 1 4 fc*Stt6iMMW* 
»J|1 6i®(DWWIl 8 It. 
^>CVD (Chemical Vapor Deposition ; <b*£M£l*Btfc 

£1-£t><7D-m&v\, *WfMt»»l 6#S id» 

Hi 2£;&Q!&1-£-£*-<fcoT 1 b, ^»SiOx 

[0095] i^i i {^-rm-^K^s^m^© 
^tHiif i 4 (D^frwi 1 6 &.xfiwwaatt*m i 

8 S:S5A/-ev^^>— *<0*K«S2 0 ^^^(DWBL^r, 
te*oK«««2 2tc^>f-^^ro*ffi«rH«)DLr, 

W« 1 6^©^>*l^«Stfls:S 1 8^ttwlli2 0 

<^^fe«) % %&&W& ZtiX&v h^uf 

[0096] its .«^»aj*^- 1 4 IC*$VN-C$g£ t 
feTp ^ bxu^ ba xli, illli 2 0 h x*^L* 

» iftasix, »wm*i o»crtid»5 0 -^>^#. /<-*r* 
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UK 2 8 J: o Tm^-^aj^T' 1 4 O^iim^ 20tS 

^m#i osi^ti i 2 t<arafcw*Pi-£'<-i' 

<Dm®^*^*c-&2 4. 3 e V**JC<fc5 «fc 5 l-t" 
[0 0 9 7] ^ LTs 1 0 lCrtld*ofc«^- 

[0 0 9 8] J^_bo J: 9 ^^Xllii«fl|{c«^«^9Xtt ^ 

|^ ^/U^-z^K^t^T'Eg^a. 60eVW 
Xttl. 3 0 e VBT©*H«mil 6&V«Htt 

1 0 (O— »«j*Bffiffl*t?fc^ 4 0 0 n m 
*»5> 9 0 0 n mW«* -ew»*W*36S*^-iftai*^- 1 4 

[0 0 9 9] ^T^mU2 8l:io"C8ffttti 

S^Fl 4(081iS2 0 t 1 OSi^lil 2 

4. 3 e V^ii:/^: £l-<fc *K :w|fe" Oil 
[0 10 0] B2tt4460]<B&2<Z> 

m^&ffi^mc & it & m^-oft t £t&^ -r 5 * omks 

[0101] m 2l^$Jx5i *H3fe^ffi*c:«2> 

m-*-«»«*>*«ismi. ±e* 1 o^JK^iBoia 1 

3 -bEH 1 I- *5(t Slf^aiil^ l 4 19 tc, 

lc r <B«MBI*?L 2 4 &*-7-ttU«SB5 
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TLKtto^vfictmfl 1 7 <o«T-jftai«*B±fc»as 

ixfc»I«S2 l fc, #?LKtto*»*tt?|sfS 1 7 (DM 

[0102] <c*5 v ::t, ««x_tis i jBa>fcfca#7L 
*?L2 4&^^o»jBB*?L2 4^>^>m : F^mmija®^s& 

(D^m&WWm 1 7<D*SBI47L2 4f*)^£3£lg1-£ t# 
[0 10 3] Rfc, 0 2|:^tlf^i^lit 

OftfK Wf-m^fttH*^ 1 5^*5ltS«^e-. Oft 

26iao -tm^&ttis^ 1 5 0>— ^SWJWffi 2 1 tC 

^^^om/i^x 2 2i:^t7^iE 

2Wiifi^om^^»^^frS 1 9W^W-iI5r 

coS 2 5rtt*«i-6»IIHftlfc*Ji i 9 trb^tt 
[0 10 4] SK^St^Si 9tti«*tt:fc4 

[0 10 5] Jt^_htoJ: 5»c*3tJS»*fc«S*-^W* 
»«dBB?L*ixfclS*l4?L2 4 i*l^w»^?L2 4 

bm^&ffl«*ffi^l»^tTiC5St^S«*OtS 2 5 3^»A 

«»*?L2 4rtSSr««i-Si*t-«»oS2 5rt$r* 
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1 7om : ?-»m«i*B±«c»flc**bfc»iiimai2 1 t N 

#?Lgte^¥^#*&Jl l 7 roXBWcSaSJ'Lfc&E 
t (c J: 5 , #5LKtto*W*ft»JI 1 7 ^com^ e ~ 

*031»j:*7U*— fc*i-5fliF-e- £LT#tffi£*L 
[0 10 6] (g3W^Mi) H4H^WS3 0 

[0107] B4M^S*bSi5fc. *H*»tBl-«S 20 
«^*JI*»w«r«»ltW:, ±IB* 1 <z>Xlk»tt£>B l 

±1BBl^*3«tSMI sffio«-T-iSaj»^l 40 

l 0 te»fli1-S*B«lfcJS l oMKI&lft^JI 

1 9 tr*ur»a*^fcwiK«a2 o ¥«tt»ftJi 

1 6 WgMJMSg 2 OjVK&ScttJI 18b^ ttf^ 
[0108] ^U^IT, II OJVKfeiftttJI 18a 56) 

o x ir 2 0!>ffKiaift{t:ji 1 8 b torn ts &m 1 conmmm 

#il8a©f*J:Dtf<4otv>5. &P"^x ¥*f* 
TOll 6 i:^«m^2 2^:St^:f2^ii» 
#H8b ©ttBMW*, **fftt»H l 6 t^nm^ 2 

o t [c^^^fc^ i onwauttttm 1 s a osrs «t s> 

[0109] « it, -L1BB 1 fc*3tf an^scm*^ 1 4 

E^igibm^ 2 6 (OK*? v ^> m^-^m^T- 3 o (d^m 40 

«S2 0t5S«S2 2i:OWl:SI«EXtt>'^« 
E$r^^D-r^y*c^(O^^LSE®3m^3 2 tfRtt fcih/tV^ 

[oiio] ftln, H4«c^«^^lt«11oWtlSS« 

1215 (a) , (b) ^^VnTI^P^I-^o 
S8ftffiftB»3 2Srmv^T. m^m^T-l 4co^ 
1 6 *ttA/-C^*mi*«2 0k£fitfi2 

[0111] B5 (a) (^^il6<t JO 
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i ^miBftift^Ji i s a sr^ ur^wflctma 1 e ici 

^ttA**bS* s , ]R 1 o|»MBft|»ffJB 1 8 a «fc «9 t>« 
2 *>1tKKlftttJI 1 8 b tc: iotf^^ 
*«««2 2Jc«A1-5>wt3W»«$Jx5. ^ro^m. 

0 5 (a) t«w«a;w»-*six6J: ?t-> m^e- a* 

[0112] *fc, H5 (b) l£^£;tx& X 5 Id. £fl?L 

|gibmSI3 2oStt^B5 (a) ©*frfc«#rtf-aHb 
LT. m^fflUT- 3 0 O^SMtttWB l 6 SrjfcA/T?^ 

^2 2^^*.o®JE^;bp£;fr6£. SSS;8i2 2 

^fficomi 0!)WKf&Ki^JI 18a ^ltiil;i2 0 
^SEixSi:*^x < *£o"C^£3S 1 

i&jfegtffcll 1 8 a IdjSV^^^JSDaStbT*?/ 

[0 113] -fcL"C55t^ r.o^>^ h^u^ hpyit 
SiSi2 0?rFy^ltMMtlii5^ WT-fcfc 
ot«St*l 0fc:Aa»5. dtf>fc#fc. ±ffi»io^ 

gcttjsrpi 4©SIli2 o 1 oS®(Dtji 

1 2 ^orb tcfn^Di-^^-r r^ms StP^lt. 

ttj*^pi 4^b»ttl$ix?>« ; F-oil»^*^-d«2 

4. 3 e V*«Bfcl&5«fc 9t-"t^o 

[0114] ^ it, c^^m^ 1 0 t^^otl^ 

[0 115] J^±cDi; ^^Htfi^ffi^SfS^^JCS 
lOfl^iatlH ±lBSl0^jSf«0»tl^*3 

6c BP^s li^ ^tlili 1 3 0 2 0 k SMS 

2 2 i:OMJcSsatffi»«ai3 2 SrKJt, SHS«ffi2 0tz 

l6rt*ci«U »K«ffi2 0tc^7^o«ffid5Pn*P 
^tv^^^m 1 0»^itei^*S 1 8 a tc*$v^ani£$ 

i ^ <fc 9 , StSmSi 2 2 ^*flc»»» i6l:aAS 

[0116] tt, ±ib* i onis^ffi(7>i:8fDK»«as 



-12- 



23 

[0117] *t ±BJS3©SHS*tetefcv*Ttt, * 

1 6 £ 2 2 1 ^fcjg 2 <Dmm 
tmitm i s b <D&fcm**m»ttnm i e ^isi 

2 0 i "fcR^ixfcW 1 '0MK£lkmi 1 8 a (D^&inMX 

i 6*»^-cv*5*Mt«2 o i:Sisii2 2 tomo 

[0118] t u ::t|2 60»Milfe^f*:S 1 8 b o 
&tMK£K l <o»l£l«2i#:Jf 1 8 a ©«St«i*sHI«t? 
&>2>h1rZ>b. if^Il^il^i l 8 a<&^* 
A'*-** 5 ^ £ # "TIB* u^KomttKSrJB 1 
8 a |:4DStt»*l^ -bE»l*> 
30S»tt»»*iBl«fc, JR l co^H^^Ji I8al: 

^^Itl^iCi^t)^ SlO|RK»<»: 20 
Hi 8 al:Mt61fti^^oSSi^2^i« 

V 2 0 (H) -V2 2 (L) >V 2 I 
(4) 

(&UV2 0 (H) :SIli2 0Olfi^SSHi2 

V2 2 (L) : StSmei 2 2 0ttffitfftRtt& 2 0 ©1 
i22 <Dm#L 30 

v 2 2 (h) : mmmm 2 2 a>mffi*'mK*s 200® 

g22 C0 11 {4 

V2 0 (L) : iitC 2 0 Ottt^Sfiitl 2 2 Of 
120 cr>m& 

[0123] umnxx&m H6tt*8B»»4o 

d-C^^o fc*3, JilB* l l t-^-f-m^ 

[0 12 4] m6^$tu5«k *^Jfe?gffiJC«5 
^^liS^^lgSii, JblSfg i co^^^cdIEI l 

_hiBiai o t«^fttti3»^'i 

[0 12 5] ^L-C, 7K3 4 ^m^&tfcJ^ 

1 4 ^ivKfata 2 o t owtcfi, m*=z*^*?-mmm so 
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*<£j§l 8 btcfett5«^ffl»ft0«ffitt*»^^^w 

[0 119] BP*>, IS 5 (a) 5 
&¥W#*mJl 1 6 f^}^— com^" e " <DWffl*& - 
f, 12 0>MRffilftfrJI 1 8 b SriliS LttSttt 2 2 
Clf^l-AUt L£ ±a-UfcttJI5-3 0*1S^ 

[0120] fiU mi tf>*BB&»tt:Ji 1 8 a Rt^SB 2 

mmm»m lsb^f^^n co^nia&ffcji i s a 

8 a SU^m 2 0ffKl&Ktt:JI 1 8 b KJIfc a 
RttifftfrJi 18b offiStfiasgl 1 rofflKfttkfleJi 1 8 a 
[0121] m 1 (OmH&ttfrJI 1 8 a (Z)t£M 

3 0©iHffi2 0 tSffi«S2 2 ^Tco 
(4) *fe»£S*5J:5**#«>^^«EE«:BJaii" 

[0122] 

! (H) -V20 (L) 

^y y K3 4^sf^^^^^^>®ffi-^i"^«t5i- 
[0126] m 6 »c*i-m-?*j(«a^*«asit 
itaBiii«a«2 6*«v^. tfftm^u 

<7>¥*#*JWi 1 6 ^/y-CV>-2>— *^>»lSmS 20C 
r/^^mff^ M^)SSli2 2l:v^f^olff 
jWJPSftS^ S«m«2 2d»fcM^*W»«l 6fc: 
ttAlfc«ftt, «JHft9C3W*# < ftoTVNfcSBIJfeJft 

ITIC, b^U^ js n !«J9XW£2 0 

i o icr&]d^ 0 

[0127] m^^m^^i 4 ^fe^mfr 1 

^ffiv>r^^o^^^^omte^§ow$^^y * K3 

[0128] ^it, m^iktti*^ i 4^b^y y K3 
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[0129] U±oJ:)^||lk»IUc«SC-^9]|S 

*. hp^ n m«fcm** i 4 t&^mtt i o t amnm* 

^ y^aDRw^y y K3 4#em£frTV^r £i::J: 

i 6 wrbis 2 o t m&mw 2 2 

K3 4i£Wtoi-smEtt**iiipuc, *mmo*?-i 4 

7u*-*r*^>*^«ttffl»i: naanc 24. 3 e v*«t 
kis a ic «w»i- 5 ;l fc a* wte ic * 5 a& , 

[0 13 0] **5, ±IBM4<D^^1i(CSoVNrH, ^ 
^Vt t)Oilffj^^7U^-^2 4. 3 e V*8»<7?«ISrtt- 

[0 13 1] (K5 0%ffi»]|R) IB7tt«WI<D»5<0 

Ei-cfcSo ±lB^3<7>^jte^ffi<DjH4^^i-m j F- 

[0132]|7 5 ic s #^M?8U-#.S 

«f?ISto*«Slltt, -LIB» 3 0>9SlK7Btt0>IS 4 

-beH4Jc*3*t5«»m*l 0ilf»ffl*^3 

<b*bTl^*,fc 5ft> >>> K3 8#g2«£ 

[0 13 3] Lt, Z<D?y v K3 8 fc«^SfettiSt^ 
3 0 <D?f§im^2 0 i ©IHfctt, «^**^-B«/H 

o^aft^mai 4 0 *>ti. m^tkmm^ 30^1 ^ 
mm t m2 0 tssm«2 2 toiin^2S5««BExtt^^ 

■SSrPPAf ^SESIEKIIlVK 32^^ Loo, ill 

[0134] (§3 7 t^t-«^ms«^*«iKe 

«iF*ffl*^3 OO^WWttJll 6&SGA,-ev^»«t 
m^2 0 tSili2 2 i:oW^X8K«JE3SL«^^^fl 
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i 6 nmcvsisix. nmmm2 o 

l 6 irttAS^m^&O^ai&wflca-RJB i 
[0 13 5] ^LTIE^ :©Wli> /M7^W2 

s^m^x^tkum^s ooiiii2 o tMi* 

iolI<7)lii 2 itJOMl-HiiR&ftfc'V r*fljEfc: 
<fc!K ffiKm«2 OS: h>*>uLT*fflHc»ttiSi'U ft 

[0 13 6] Z.<Dk%, WFtkm*¥3 o tmtt'm&i 
4. 3 e V*»OttHrt^Bfa^«f-»*^M»*^ 

So 

[0137] r.<D^^m# 1 0 Cf^^otli 1 

[0138] ^±co J: 9 Jc*Sa6Wtt^«5«-7-WK 

So bp*>s i^aiifs o «^mi o ^rii^ 

y K3 8a*iK»£;h/0^w*:fc.fc 

f|jzn^/u^~^^<7)m j F^ffimi:fi^5i^2 4. 3e 
[0 13 9] (M6 60j|JSi^lB) I3 8tt*5S0^O»6^ 

Bi"Cfo!9, (§18 (b) tt-t^^tRsa^m^-ikw*^^ 

[0140] [2] 8 l-^^tl/S «t 0 f-, *HllS*tRJCl«5 

mT-^KSBowmsiBtt, -biE* i ^iifi^n 1 
_bia[§j i cdmi saoiiwttijifi 4oftt>9 

smte^ffji i 8©«ff«*i oic*tiS]-rs*ffi(Ri»-» 
mmm 2 0 ^^j^ $ ^ ^ ra^®^ iwS^mn 2 2 

8, R0Sili2 2^ai$tltMIMtil?:*lt 

& «9 s ±em 1 om 1 s mcom.^-n^m^- 1 4 ic*5tt * 
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28 



[0141] [21 8 (:^tl^?Iilof^g 

^■ftffl*^ 1 4 2 0>MK16i*{tJI i 8 &»A,X^Z-1?<d 

[0142] * IT, m-T-tfcttl** 4 2 b*5V^r«& L 

tto«*fcm*K:* «BBi20th^U FJt£<d 
8fcJ:oTm^»fcfci*^l 4fc>9HSt««i2 0 £8«?m# 

i olioti i 2 t^^^TOoi-^^-r r^mJESrSSi 

■EU ST^tfci^^l 4^b»tti^tb?>m :: F-e- (7>51 

[0143] ^ ut, c^^^mft i o ^ft^ofcm^- 

^■^02 - > **tzi*<D*4 7t*&m.mwti o id 

[oi44] £i±(D& o ^mmmm^zm^nm 
wv>&mmmz£titt, jte* 1 onraBtt*>M i sat 

om^»BU*-T- 1 4 of^t? t) t-. MI MlotfSttil 
^4 2£fflv^v^~ iJwJ: <9, -hIBJB 1 ^**Wttro 

[0 14 5] (»7£>3li6»ffi) H9 (a) l±*8!B© 30 

»KBH-<?*>5, (b) tt*o»4>Wft«MBEK*r 
^i-HKOB-CfeS. Sfc, HI 10 (a) ttB9 (a) tc 

WffilS-Cfe?). B10 (b) tt*o»»M*««EIK*r 
[0 1 4 6] B9 (a) «t *H*»«B 

fc«sm*¥*«ft©*«sftH\ ±tzme>(Dmmm 40 
com s »c^i-«^^xg«o*ii^« ^ mm-<Dmj&% 

LTV^tf, ^m^l 0#«ffil 2^U^nffi 

tktim^ 4 2 0>«7-ttuE«rfti-*iima 2 0 «fi 

ISi 8ta««*i 0Si©Iii 2 £<oftf^I9:tf b 
i^tv^?)/M77i;l2 Stfvw r^SE^vb t U 

WVdini:, El 9 (a) 4»oWij»ftrt(D^«lalK 

19 (b) M^£*b* J: 9 left 6. 50 



[0147] v**, W«R*W«: ttU B9 (b) \ztf 
i-mmm^^&^^x 1 0 coitra^m^tev a 

£ N (5) ^"eSSftSo 

»1] 

~~~ (5) 



V d =V b *[l-e R * c ] 



[0 14 8] kz.?>X\ :oiffeii}S : f4 2 
i20 t®^*^l 0 fct;itt*ftT^S£IW£>1&8LR 
tt, B9 (a) ^S*u5J:5 4#»»*««>»*, - 

-e\ c ^s^cr ii^mm^ 20 1 &^mf£ lot cogfcfe 

[0 14 9] B9 (a) ^^i-#«tt«3ft^feHE* 

m^^^^^i-^N BIO (a) tC^SitSJ: 

& 0 :roiio (a) «poatj»#rto*«iaattiai o 

(b) 0 K&5o 

[0150] V^^, :^01O (b) l£^1-$?fflilE]teS: 

2 0 k&^'mfcl 0 ^^SE^tbTV^fflra^lSgtRJ*. 
R=Vb/ I c 

fcfc*. rtb^r±IBO^ (1) ^ftAi-^iftO (6) 
[ft 2] 



V d =V b *[l-e Vb * c ] 



(6) 



[0151] i wO*flfils]te&at;h/£«»t I c 

[ft 3] 

-t*Ic 

e v b *c 

^0lc^<fctf>. 

V d - Vb 

V d << V b 

/<^7^882 80/^7^tEVbl:J: 

s®^®#i o o« si ««ffiv a oM»ati±»a$ 
[oi52] mmiz. ismmm t £fcvb 

V d ^ V b 

tteztz.?)^ «itt# i o tttt v d *s^>r r 
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(16) 
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So 

[0153] £x±<dx o ^mmmm^^m^MM 

2 K^rm^l 0£rH^l 2^Ufnt6 

ffvbiao r &3?m# 1 o oii^n^v d «tmh 
i-Swta^tgid&So «x.i«itsi8ttsi 2 
t^MfciBiini-S'^ r *®jev b zmm^m^nfe l 

0 ©SSfWfiV d Sr ^ 7 7 1 10 

fiEvb^«a-j-sBfao»c«i«ii"<5w tj^-ets. 

[0 15 4] (g8oltefl) El 1 1 tt*»WO!B7 
ffiEI-CfcSo ±IBm7 0Hlfi?glB<Ol2|9 (a) iC 

[0155] Hi 1 fc^£*US.fc *HJE?gfl8»cffi 

9(a) tc^-rm^^s^a^^m^si:»&p-^«i^ 
m#i o aiset-ttx i^m^^^4 4#iaw£*vt^ 

So 

[0 15 6] — jRfcl. K7AiRO»^«fr*/i3^Tafcli 

*u#*>sa s * K7^Sft*10a^C0 
f«^, M I MfflO*^-»m*^4 2 ^JHSttOttta-C 30 

v\, 

[0157] ^±oj: 5 WIifi^5i^?S8 
B^fflfmSHIcJ:^ff. ±IB«f7 0j81fi»««>3|Ztg«© 
ffi^m^l OOftfrDK, K7^iSt*10al: 

fto«£<a»*tibfc<. ±IBJl7©*lill£*lHo*fri:l» 

[0158] **S, ±|BOm 1 ~3I 8 Ojt**l»^i3V^ 

14, 15, 3 0 Sr/f^S^^ov^ 316 -18 O 

xwBtttfMi Mmnm+i&mm* 4 2 frjB^s»*fc 

^IfMiflS, 3 OOftfrfl tClM I MSOlfS 
?§<DM I MS©8f»B*f4 2<Oftfc>0 IwM I S§JO 
[0 15 9] |l^IIffi©MI SSIOflrF-J* 

m^4 2fc*3ivcr±, 1111120, mmt&®Lftmi 



2&m 2002-174943 
50 

fcWitSrfcL-^Stf* ^OgffiS® 2 2 0>ft:b 9 fc % 
Ell 2 (a) \C^£frZ>£o\Z.^ f&*H=StR2 3 a±l£ 
m^2 3 b a^jSSfrfckOfcffi^-Cfc ctV\ ^<7>|§ 
£\ tUftttKIS 2 3a Jb<Z>«« 23b jfts^WflcWlBHi 1 
6l:gltttti3^ r <7)lli 2 3b \Z.\B.ffim9h9M 2 6 

M(B©MI SS}^«^ikas*T-l 5, 3 0l:ov>tt 
IrHHT^So 

[0160] * fc, 16 (ommmm<DM i mi^^ 

t±i#^4 2fc*31^TM:, $11112 0, 

8, &t^Sfi«ffi2 2dsaSStbfc»jtS:ftUTVNS 

#\ 2 2 [2112 (b) 

*vs .t 5 mm^mm 23a 23b 

ftfcfcO£rffl^TfcJ:v\» -<D»S\ *6»tt3£4R 2 3 a 

So 

[0161] IBi— lB7oXlB»llHc*3V^tt, 

S^> 0<DK®^K*tbtu-CV^S«ffil 

^m#i oicstti-s ±5fcL-ct ±v^ Q 

[0 16 2] 

m * <Dlkft lw*5 it S Mm Srf? o ^ 0 £TFfc, 
■krt»i:JS*S*lil6«l2&t5tt;««l2: LTifc-^So 
[0163] 1 ) -blBH l l^t^^SSa 



1 


-0 


E g = 


1 . 


2 5 e V^S-a* 


1 


-© 


E g = 


1 . 


3 0 eVOi^ 


1 


-<3) 


E g = 


1 . 


5 2 e VCDH-fr 


1 


-© 


E g = 


3 . 


2 e vcDa-a- 


1 


-© 


E g = 


3 . 


6 e VOl^ 


1 


-© 


E g = 


3 . 


9 e V^ti-a- 



S. t>*^m^ ^22 *5 it S N O x <D Wife &'<7 o 

[0164] iiu z.<ok%, s^m^i 0i utii^r 

§18i: LTiiS i O 2 JlSr/BV\ SII®2 0 t L 
tttf^l 5 nm^AuiIli$:iV\ 2 

So 

[0 16 5] 1 ic*5V^s ffi^^^l 0(D 

flltfis 1 -<D<Z>E g = 1 . 2 5eVOi^l. 
00tU ^^^S^irt-T, 1 -©-1 -®<D»-fr<7> 
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[0166] mmm 2 ) ±mm 1 auia 2 tr^i-m^ 

ftl (XDftlg&rritZo Wb. MI S*Vtf— Kt$i£<£> 
2 -<D : El 1 ^ftttlOtftttii*? 1 4 o^Sgflctt 

««Btt?L2 4 fc#JCwO«*B«MFL2 4^b«-=F-ftai«* 
Bt-l»¥tT^ffiU ? 5ia»[^S2 5.^ffM£tu-Ci^^?L 

»»H 1 7 &*K«S^om^ftd«&f»KI61fttt:JI 
2 4 rt*«r»«1-S 4 *lc«3»'coft 2 5 (*9&?E*1-** 

[oi67]flu i&mmfri 0 1 u-m^i 

iii 6 ska*-?- 1 5 <o&KK&<D*¥m##nm 

1 7 t LTtt*^ J Plx^*^—/<>' K^firy ^Eg = 

1. 2 5eV^t)(D^V\ »K*6*ffS 1 8 RtJ 5 ** 
. iteigcflsgl 9 t triiS i 0 2 J§£/BV\ «^m®2 
0MiIli2 1 £ L-CMJ¥£jK) 1 5 nm(DAuSI 

«IlfcITO«H:ffiv^ 0 EA±0>*6*tt. ffcfc**- 

[0168] zcomi m^t, ttffmfri oco 
^mm^iis 2 -<x>oei 1 o^msm^mT-^ttiiii^s 

t-^^^^PX^frt>^VN^i$:^)il 6&r/8^£ 

[0169] mmm 3 ) ±ibh 4 icv-ntF-wasa 
t asms 2 2 fcww»cBf*omffiWwiDi-6(Roft# 

3 -© : ^8fcigtbmK3 2 £^TiE&&GD^£i>-o 
Ji#] 1kHz 05^«JE£WflDi-£»* 
3 -© : £5ME»«K3 2<DiX£>V \Z S m.Mm$hWM*: 
E^T, K«M2 2«3ftW-<^fc<cSie»«ffi«rBP 



#12002-174943 

[onolflu $^m#i 0 4 LTte^J 

il6i: Lrtta:*^*-/^ K^iry/E g = 1 - 2 
5eVW^^l\ ^10«Wil8ai:lT 
■tt*-* 2 0 0 n m<DT a 2 Os#^fflV\ H 2 G0^M*£ 
ftftJl 1 8 b t LTttJ^£ 50nm(Z)Ta2 Osl^ffl 
V\ $Jil@2 0 4 U"Cfi*$3K)l 5 nm«7>A 
ffi£ffiV\ £«g«S2 2 t V^f^ffiSrJBl^ 

[0171] fc*5^-t\ 1 o^ 

fiifiii, 3 -dxD^mmmmm 3 2 tja^-ciEttifi 

Wfiflrto^M 1 kHz (7}S^m/££MDl-£^3r 
1. 00i:U w*bS:£2££ LT* 3 

[0172] (HK#i 4 ) ±iBia 4 t^t^^as 

4 "(D : 3 . 8 e V©i^ 

4 -® : 5 . 0 e VC0£§<8* 

4 -<3> : 7 . 3 e V<7)|§^ 

[0 17 3] {IU Z.<Dt%, Wl#l'0t LTttRT 

m±fczm^^ 0 «^ttm*^F 3 o <r>2|tiiMt»» 

Sl6i Lt^;^-^y K¥-yy^E g = 1 . 2 

HJf$ 2 0 0 nm^Ta2O5l^V\ $ 2 <7)^M#£ 
&#Jf 1 8 b t Lttt»$ 50nmWTa2O5i$rffi 
V\ l$Rig2 0 4 IsXttmZffi 1 5 nm(DAuill 

[0174] (tfcttWl) HI l 3fc**ita* 5tt\ 

5 0 1±, V— 7WK««5 40^P^^ttlli5 6± 

[0 17 5] !©J:54**«)3ot!;^tffWI«r 
^v^, — 36^>J|3**#T'elft*«ft 5 8<7>^m^tfV\ 
52^*5 #5 NO xOi^fToto 

au »^«ft 5 8 t uriiy a-aa^y ^^ffl*** 

50 [0176] 
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33 



[*1] 



34 









NOx»K 


,1-<D 




1.00 




1-© 




0.96 




i-(S> 




0.61 


ferns h-r~ 


i.® 




0.63 


mm&tvr 


1-© 




0.90 








1.00 








9.88 




3-<D 


HlKMa 


1.00 




3-© 




0.69 




4-® 


251SWI4 






4-© 




















l-©fcpm 


0.88ppm 



[oi77] ( jitfcfli 5 ) _hiB® i iz^-tm^-^Mm^ 

WHSrfrofc, BP*>, Klfrl 0 t Lt\ y = -tfcjK 
OIMAGIO (MF 5 3 0«frM) 3rfflV\ 
wO«^f«*l 0 £ 8 Omm/s e c 03£a?"C#B<*it 
fc 0 ^LT, ttffttftl 0Cr>^®mte£- 7 9 0- 8 

i ov, CflBBIbWRi2 6coiEi&miE2: i 8V, m^-ik 

«¥031»3i*^-fc8 eVi: LT*HF«flsi 0 
[0178] (Hstt«2) El 1 3^Six5tt*0=ia 

[0179] 
[*2] 





^-^/^ (ppm) 


NOx (ppm) 










2.8 


0.35 



[0180] mmm 6 ) jiiam 2 i^-rm^^sss 
1 7 1 l-c, s i m&m\*\ vasm# iot it, y 

-ttS(DIMAGIO (MF 5 3 0ffi«*#^ttffl) £ 



40 



ffl V \ C COl&^rll^ 1 0 £r 5 0 mm /sec Oj^ig-C^ 

- — 6 0 0V, dcaUBBttK 2 6 oigibmE^r i 6 v. 
[0 18 1] (Jfc«0U3) Ell 3 \Z7F&]nZ>V£&(0=* a 

^m^s s^wd^oTikastvsftUiW^oiiB^*^ 

^-£3 0 e VfiJLfci U»S»5 8^IU %<D 

fc#0D»*S8llJllia*i:*3JtS^^aT/NOxfl>ai**: 
trofc, jfc*3, -toflliOA#Ji±SB^lS«iJ6eo»-fri:lRl 

[0182] 
[^3] 





^•i/V (ppm) 


NOx (ppm) 






■«tWHWT 




2.8 


0.35 



[0 18 3] (j|j&«7) ±IBEI8l^r«^KS« 

S?®£rfTofc 0 EP*?, M I MSoVf-j&a*-?^ 2 cog 

tU, U^-liiOIMAGlO (MF 5 3 0M)t 
fr^ttffl) Sr/BW :^Wl^l0^8 0mm/s e 
c^**-e#B ^LT, ^®^10co^®m 

790 810 V, iE^lgibm^ 2 6 <z>fg®jm 

50 JBE£l 8 V, *^-Jfta*^4 2d^Sff«*l OMfa^ 
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[0 18 4] (&««|4) mi 3\Z7F£1nZ>'&&<D=i ti 

[0 18 5] 
[*4] 





^ (ppm) 


NOx (ppm) 








1±«#J4 


2.8 


0.35 



[0186] .( jgjsw 8 ) ±mm 9 tvi^-rm^-^s^s 

tR««2 2fcLT, AlIS«SS:fflV\ »fft*10 
t LT N y^-^iMAGlO (MF 5 3 0fflM 
^\ :«lftl0^80mm/se 
c0j££^#ft£-frfc 0 tit, /W7^t»2 8^ 
-<T^mJE^5 0 0 V, \M.M%£WlMM2 6<DmWlM&% 

[0187] (VdSm 5 ) EI 1 4 (^7j^ $ ti%> J: 9 J^x _b 
-^4 2o«Rt8ffi2 o^«■tfo«fi:fc»JftSi^rv^^)Wm 

[0188] 
[^5] 





cv> 




— 500 




-290 310 



. [0189] (Xftftl 9 ) _btBIH 9 li^t^^Xfil 

Ml 8£®£|f ot^£i?£ 2 OmmCOP t 

O (MF 5 3 0SRmftffi) &J!!V\ CCO^^Ii^ 
10^8 0mm/sec©S*'C»i$tfc Q ttt, 
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2 6 <DmW)W>&z 1 8 v t itsfw 1 0 sr^m 

[0190] ^©t, Ua-ttSO^^-^-NBS 
m©^— IMfi2 2t, IS7 0%(D1 

*frV\ ^CQ&^mfr 1 0O»«8L^:»ffi«ffioaySS: 
[0191] (tfcR«6) HI 1 5 iZTF&tlZ) £ -h 

iBi§j9o^^m^2 0 fc unvKtft*k#Ki 8±m*m 

7-OilO. 5mm, 5 mmW7-f > 

4 6#?Kj££;h/tV^ EP*)l«^IHi4 6tt» 

-^»{^vN-c»i*K*6»flciKi 8#«ai/tv*s«« 

»»l^lt5»ft*l 0(OSll/:till£«?: 
[0192] 

[*6l ___ 





(V) 








-500 


-500 ! 




-600 


— 420 



[0193] (mmm i o ) ±eh 2 ^-rm^x^ 

o^m^rtfofco BP*>, «^»m*^i 5 <z>#?lKte<£> 
HM*ft$TftJ| 17i It, S i CJ!2:J8V\ &3?m# 1 
0 t It, l) f±S<73 I MAG I O (MF 5 3 0/B® 
ft#£HSM3) SrfflV\ :©»l^l0$r50mm/s 
e c tUt, WifrlO^S 

mffi^r- 5 9 0 6 0 0 V, JlifitiLthWfaZ 6 <DmW) 

36*oTjttBSnS»m«^«>31»=-*^-*r8 eVi 

^■r*7tdiB«i-«>. 

[oi94] (tfc««ij 7 ) ±mmmm 1 o ©i^wf^ 

f^«i:U/c 0 £*±*>»*tt* 7 we**- a. 

[0195] 
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IS7] 



^smft: (V) 






-860- 890 


-50 80 



[oi96] (jy£09 1 i ) ±tm 9 fc^i-«^^Jl» 

l/^I^2 0mraOPt I rIlli?:fflV^, 

!J3-WlMAGIO (MF 5 3 0ffl 
£/BV\ :«1^10^8 0mm/ 

<D^^-rr^mjE^5 o o v, fi^ntbrnai 2 6 <r>m$\n> 
[0197] *r<z>&. st^m— *#^*3v^ra:aEKiiifB 

«.2 6^24 ^Pffliitt LTigtlj Lx 3£^m#: 1 0 — CQil 

[0198] itasm s ) _tiEHtfi«y 1 1 ^^^tf 

5 0fitS2 0 £ LtfflV^P t I r ftJK 

*ao«:*?9ic, a 1 lt/bv^ 

[0199] 
[^8] 





SSfltft- (V) 




24 




-500 


— 500 




-500 


-360 



(20) 4SBH 2002-174943 

* [0200] (nifi^i 1 2 ) ±120 9 id^-rm^xas 

M§Jom j F^ffi^ J F4 2<7D^^m@2 0 tt, 
ftfrffil 8£ii&Hfo-CV^I?£ 3 OmraWP t MMM 
mtB£ 2 OmmOP tWli^r^ilfilCffl^^ » 
»«f*:i 0 i IT, =* — *±^CD I MAG I O (MF 5 
3 0M^OT) SrJBW :OSW10?:8 0 
mm/s e c <D&&X~&» * -frfc. ^Lt, aWT*« 

^tbUJE*: 1 8VtltSSi*l 0$:ftl, ^r^t 

o^^muy-c^smfi^SJi^^tTofcp 

[0 2 0 1 ] ^Ot, !)3-tt|^^-/^NBS 
m®^^J-^«^b. Il:«2 2U !S7 0%roI 

[0 2 0 2 ] (tfc««9 9 ) ±EK»« 9 0*frO*lll« 

0mmXI±JIS2 0mm(OP t*Bt8©ttfc>5^ ff 
$ 1 0mm COP tSWBiaffi^^^^V^SWWSSSr 

[0 2 0 3] 

30 im9] 





(nm) 




te CO 








30 


—500 


—500 


20 


-500 


-500 




10 


-500 


-390 



[0204] (mmm 1 3 ) ±mm 4 n^t«^?*s 
/Co sp*>, m^-^ffl^^ 3 0 <7Dg^m^ 22^ tr, s 

tfimo . 0 1 — 0. 0 2Q' cm(OS i !)x-/N?:i 
V\ *i##»116iUt, ^^$p S i j§ $r V ^ ^ g§ 
lOSMftll 8 a fc LT, OnmWTa 2 50 



0 5 f^V\ K2 0f*RI&tftttJI 1 8 b t It, Hip 
2 0 0 nmCOT a 2 OsI^V\ iiti2 0tl 
~C % JP£#]2 0 nmCO P tfMIV\ 1 0 

Ssa£ffi»«W3 2^blkH z(OIE?m?rMlTS§ 
«*1 0§:ffU ^W^oWl*l 0 Lfc 
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[0205] tot, <fe#fc*3v*-c 4 smmm 
[0 2 0 6] (itttM i o ) ±eh 2 ^-rm^s^ 

/Co IP*>, HrF&mHT-l 5 ©*?L«ttO*i»#:«-»JB 
1 7 t LT\ S i «&;BV\ ?iMm^2 1 LT. $ 
^20nm(7) P tWM&m\<\ 0 <t It, 

[0 2 0 7 ] ^<D& N WtfW-ftfl=JC*5V^-C4 8B#R0« 

«^m^i oco^mufc^smffi^^J^^ ^ ^TV^ x wjho. 

[0208] 
[*10] 



40 









48 


m i 3 o^skm 


-800 


—800 


Jfc&#] 1 0 


-800 


—660 ! 



* [0 2 0 9] 1 4 ) ±tSH 1 i i-^-f s-^K 

t^lOaHt, ys-tfcKoiMAG IO (MF 5 

10a^8 0mm/s e c (OA&'C Elegit fco 

t s /^T^II2 8^M7^1E^8 0 0 V. USE 

bawk 2 6 (Dmmmj&t 1 8 v t Ltt»t^ i o & 

[0210] (Jfc«#J l l ) m l 6 f:^$M X 5 fc* 
JbSBISi 1 lC7F£*b£?S^m®2 0. *JgjS6g*Jf 1 

8, 2 2t>mw:\z.mm£tiT^z>MiMm 

OMB^WBBIAIftfrjl 7 2Milli7 4^^Rt 

KlRt£«Jl£ft"CV^M I MMolS^ai^T-7 6 

U ^OSIS^7 4^y ^^^1*1 0 a i:g 

[0211] 

[*1 1] 





^^/V (ppm) 


NOx (ppm) 








1 1 


0.01 


0.003 



[0212] 

[0213] »*q(2{c«5»«(Klijc i tixrf, 
KK*tto**4>-T-o«rt|3i*^^-2 4. 3eV.t«9 



m£Aft z>3S£ ^i&M-r $ w * as -e # 6 . 

[0214] W#qi3^«SW*KllfcJ:tttf, 

[0215] £fc. W*q(4^«S**K«fcJ:tutf, 
JO [0 2 16] »#*5fc«*^m««tt:J:;h,tf, 
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[0217] »*9 6fc«5#m»»-J:*b«, 

«-^*kffl*-^lC3. 60eVWXttl. 3 0eVOT 

9 0 0 nmBSS^-r^SftOjtdSIB^ttttJJIf^d^ 

[0 2 18] »*3«7^«6»«afi11^J:^tf, 
JE"Cfo5C tic J: «9s iE««E*:HIllDf 

[0219] BI**8^«SWfia611K:J:tbtf^ 

£Fn&-t- 6 w t j&s-e* s e 30 

[ 0 2 2 0 ] «*qi9»C«S«^^JIS«t-itu 

&\ ±fBoss#9i^8^s^ms®£^^s:: 

[ 0 2 2 1 ] »*«9^«^«^^K»KtcJ:^ 
tt, mi S®^m^&aj3i J i L 5r/Bv\ :omi slot 

v^fflgS^^tsi fc a*-e# s c 
[0222] Ofc«<&«^H«W-J: 



ftffl 2002-174943 

[ 0 2 2 3] H#9i l l-«S«^Jl*«l-J: 

*uf, ±ie«#99xra:i o^sm^K^S^*^ 

T^So 

[0 2 2 4 ] 2lc«S« J FMMSW-J: 
tutf, _btai*#9 9 i oic#6f^?I^^^ 

[0 2 2 5 ] 3^«S«-T-^JH*1t^J: 

[0226] 4^«am^w««^J: 
^tt^rfij-bi-s - 1 ^-c# So 

[0 2 2 7 ] £*L, «*9l 5H«5S^SSSia 

tttf, _bl^li^«9^^sm : P^^tw^v^T, «^ 

ffit^^C. Si, RWG'e^b#W^V^*bd*«r#[ffl1- 

So 

[0 2 2 8] «*9i 6^^1?-?SgSfa 

M^{lt6: t So 

[0 2 2 9] ^fc, 31*91 7tC^Sm^^S3tS»-J: 
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g{C:io^T, H^ftm^^poSRfBffioKff & 2 0 n m 
J^±4 o nmOT:f?>: i K J: 9 . tf»lU*^oB 
^tt«rrtl± £it * r fc 4: A#4«^F *U4»tt*rlt»i-a 

[0 2 3 0] m*mi s^^t^iisia 

fttf. ±E«#3S 9-17 m^ix*Mc«5*^H« 
[0 2 3 1 ] ^fc, 9»c«5H^Jt»«^J: 

^*«m#:^0> ^tia^ 

[ 0 2 3 2 ] W*«2 0fc«5tWl(81fcJ: 

[BE0ffiVftK91] 

im i ] **moib i tonnmniz.wz>nrF^Ksat<o 

[[§12] *3SW^2ro^lfi^lBI-«sm j F-¥KS«o 
[El 4] 3 o**Wtt^«5«^JlS6«ro 

»*K«t*"r*i»»aHia-cfcs. 
[as] mAiz^tshszmmm&nm^i&itim+cDm^ 

«rKMi-5fca«>o«tl»»fHia-e*>S. 
I® 8] Mn<oR6 oXK»lUcff ?Xttlo 

[1219] (a) tt**P^OjS7C0|llfi^1»l-ffi6«;^^ 
Jta6««>*«Kll«r*i-«*«BH-e«>9^ (b) tt* 

[BIO] (i)»R9 (a) fc«i-*««M*»fe*E* 
[0 11] ^SBWoJBS^Jt^ttlcflRSm-^WSKB 
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[El 1 2 ] (a)fiBl l^^i-M I SiOt^^ 
ojew-Wfr^l-MlSKBH-efc?). (b) \±m 8 (c^-f 

So 

[IS 13] fc««i--4tc«S = o-*-t7-f-1r#«aSll*r 

So 

[H)i 4] lfc««5«c«SW«tK«*^iiRl»»B5H"<? 
[[§115] tfc«W 6 tSB^Hf ftHi*^ 

[(§116] Ifcltfll llc«5W*SS«*r^1ilt*KBH 

[[§ii7] awwflpojtatftfB*^*^^*^*^-** 

[[§118] ^*f$:%ffiv^sm^Sctb^^^>«5tR^^ 

■Msfc»wi-*fcfco«i*H-e*>3. 
20 [[§119] n¥»m**<D¥m##&m<nft*tkMw* 

[«F*©K91] 

i o 

1 0 a K7^©»»«# 
1 2 

14,15 m.^-tintim* 

30 1 6 WWffl 

1 7 #*LJM4<&¥WflKW**« 
18,19 MDHftftJI 

18a ^1 fl>»KI6fS(MI 
18b 2 

2 0.21 

2 2 

2 3a ttlfttt&K 
2 3b 

2 4 flkffltt?L 
40 2 5 a 

2 6 sag^tbiE^ 

2 8 /^7^ti 

3 0 HrP&tU^ 
3 2 &SK!£ftfi;iK 
3 4 f V v K 

3 6 e^3L*;u*s— mSEfflOtta^BWiK 

3 8 y v K 

4 o mmm<D&mm$bMM 
4 2 m^-am*^ 

5(9 4 4 W&r7^7 
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4 6 

5 0 
5 2 
5 4 
5 6 

5 8 

6 0 
6 2 
6 4 



45 



6 6 

7 0 
7 2 
7 4 
7 6 
4> 

e ~ 

A 

B 



46 



m i ] 



IS 2] 



[IS 3] 




N(E) 



Evac 



17 »Ajraa*«tttt*ff 
i 9 ant&ttttff 

21 



im9) iiai o] 




10 tEtSMtt 2 6 ttStEtt^* 

1 2 Oft 2 8 /W7^tS 

2 0 

2 2 H«W« 
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[134] 
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(26) 



#^2002-174943 



[HI 1] [Hi 3] [Ell 6] 




m 1 4] 

50 =»a*"?-f* 




(27) 



$fffl 2002-174943 




25 25 25 25 



1 7 £?fii?^H«m« 

1 9 



(72)*lB# EB* jEtt F*--M##) 2H200 FA07 GA23 GA30 HA03 HA04 

m^*ffl E4^& lTI3#6f «5£ HA29 HA30 HB12 HB43 HB45 

£t±l) =>-ft HB46 HB48 MA01 MB02 NA03 . 

(m&wm mm mm nao4 pao2 pbo4 

KSC»/J^#TfT»wr 3 T § 12— 8 
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